Neural networks are a fundamental unit of the nervous system. Without communication between neurons, no complex behavior or thought would exist. However, relatively little is known about how the finely tuned functional properties of neural networks come into being so as to generate useful outputs without succumbing to either over-activity, as seen in epilepsy, or quiescence. Neural circuits are built to maintain a given dynamic range around a given set point. Failure to maintain this dynamic range or alterations in the set point can lead to circuit instability and result in abnormal states, such as epilepsy [1, 2] . How the set point is determined is unknown, but in a study reported in a recent issue of Current Biology Giachello and Baines [3] tested the hypothesis that the set point is developmentally regulated. It is clear that critical periods play a role during the development of neural networks, and Giachello and Baines [3] provide evidence for a critical period in larval fly development during which perturbation of neural network activity level can induce or suppress epileptic phenotypes, possibly by altering the normal homeostatic set point of motor circuits.
Prior work from this laboratory had shown that if seizure prone, bangsensitive (BS) mutant fly larvae are exposed during early development to anti-epileptic drugs, older larvae show a decreased seizure phenotype [4] . This raised the interesting possibility that elevated levels of neural activity found in the mutant larvae could be responsible for causing increased seizure susceptibility later in life, and that suppressing this activity could reverse this abnormal phenotype. In the recent study Giachello and Baines directly tested the hypothesis that the overall levels of activity in a neural circuit when it is first forming will be critical for setting the homeostatic set point and dynamic range in which the system functions. To test this hypothesis, the authors used optogenetics to directly decrease or increase network activity in the BS seizure-prone mutant as well as in wild-type Drosophila. Early developmental inhibition of neural activity in cholinergic neurons, the primary drivers of excitatory transmission in the fly central nervous system, in BS mutants resulted in a rescue of seizure behavior, while increasing neural activity in normal larvae resulted in the development of a seizureprone phenotype. Interestingly, the presence of anti-epileptic drugs that decrease neural activity also prevented the optogenetic effect in normal flies. Thus, BS-mutant fly larvae are prone to seizures when stimulated, but if activity is suppressed in early development, the seizure phenotype is prevented. Conversely, taking a wild-type fly larva and artificially increasing neural activity also results in development of a seizure phenotype, suggesting that altered activity alone is sufficient to induce this phenotype, even in normal fly larvae. The authors further show that correlated with a change in seizure phenotype the various manipulations result in alterations of excitatory synaptic transmission that mirror the effect on seizure susceptibility. Taken together, these results provide evidence for a critical developmental period during which the neural network activity can be manipulated to generate different network configurations that produce different levels of output.
The type and level of activity in the developing network have a profound influence on the wiring and activity of the network post-development. There are multiple routes to circuit homeostasis [5] , any of which could occur during this critical period, and it may be the case that one particular circuit wiring pattern is ideal for normal activity but does not occur when neural activity is perturbed. This may, in turn, lead to a circuit wiring that is more prone to epileptiform activity than the normal circuit.
Homeostatic mechanisms in neural networks have been extensively studied, and these studies have shown that global changes in network activity can give rise to changes in the intrinsic properties of the neurons in the network [6] . In culture, pharmacological manipulations yield widespread scaling of pre-and postsynaptic mechanisms to bring neural activity back to the normal levels [6] . From this and other evidence, we can infer that there is a critical set point around which neurons operate. Changes in activity up-and down-regulate various protein cascades, which results in a different balance of channels and receptors than originally coupled with the same output [7, 8] .
In the recent study, Gianchello and Baines further tested whether the abnormal phenotypes described above result from a failure of the homeostatic process, or whether the homeostatic process is intact, but the set point is altered. Interestingly, they find that homeostasis of intrinsic properties appears to be intact in these seizureprone flies, specifically showing that the intrinsic properties can adapt to altered levels of activity. Therefore, one must consider how perturbation of the network might give rise to epileptiform activity. An interesting hypothesis is that perhaps the mechanisms by which the network achieves stability are not dismantled, but that the set point to which the network is headed is changed by altered synaptic activity. As shown in Figure 1 , altering the set point but not the dynamic range of the network could skew the network towards too much (epileptiform) or too little (inhibition) activity.
The present data suggest that during development, the set point is determined for the network based on the activity during the critical period. Disturbance of normal activity patterns results in epileptic phenotypes later on in development -a persistent effect. The data presented here may prove useful for developing treatments for epilepsy, which are currently insufficient and rife with side effects. For example, it may be important to affect the system during a critical developmental period -and that new treatments will be most efficient in young, malleable populations.
How much would we sleep if we lived without the pressures and distractions associated with industrialized lifestyles? New research shows that hunter-gatherer societies sleep for 6-7 hours a night -a level similar to industrialized societies. Under normal circumstances, the neural network develops with a particular set point and dynamic range around that set point. However, with aberrant activity, either the set point or the dynamic range could change, placing the network at increased propensity for epileptiform activity.
